ABSTRACT----The aim of this study was to determine the differences in organizational knowledge and skills, managerial attitudes, and performances (KAP) of food safety system among food manufacturing firms in Thailand. In addition, it also aimed to identify the factors that affect food safety performance the most. The study used stratified random sampling based on the number of firms, firm size and location. A total of 326 medium and large-sized food manufacturers located in the Bangkok metropolitan area and four different parts of Thailand responded. The statistical methods used for data analysis included descriptive analysis, ranking analysis, correlation analysis, and multiple regression analysis. The results showed that the characteristics of the firms, such as size, age, export orientation, and foreign ownership did not significantly (p>0.05) affect their food safety performance. The results of the logistic regression analysis showed that the firms' organizational knowledge and skills and managerial attitudes were significantly (p<0.05) and positively associated with their food safety performance. The high level of organizational knowledge and skills and positive managerial attitudes regarding food safety management system were crucial for maintaining a high level of food safety system performance.
INTRODUCTION
The World Health Organization [1] estimated that 600 million people on the planet fall ill and more than 420 thousand die every year from diarrheal diseases, the majority of which are foodborne. The non-awareness of food hygiene can be a major cause of food poisoning. However, a number of researchers have suggested that the lack of food hygiene knowledge and applying of such knowledge played an important role in food hygiene protection [2] [3] [4] [5] .
of cognitive components (information, belief and understanding), affective components (emotion and sensation), and behavioral components (propensity to respond). The theory of perceived behavior control suggests the way an individual tends to behave depends on his or her belief that it is good and can be done. In other words, perceived behavioral control denotes the idea that an individual's decision to perform because of their awareness of the degree of control over their behavior. Hence, when a manager believe that food safety is very important and he or she is responsible for it (he or she is a crucial part), he or she would support and put all efforts to fulfil the food safety system requirements.
The combination of abundant natural resources, huge investment in food research and development, high availability of quality workforce, and the compliance to international quality standards have all helped Thailand to aim to become the "kitchen of the world." Thailand is one of the world's largest producers of rice, sugar, seasonings and a variety of frozen livestock products and canned fishery products. Thailand is a crucial hub of food production for many countries because of its biodiversity, new technology investment, and the productivity of its agricultural sector. Moreover, the Thai government has launched policies supporting food production with highest standard of food safety and quality. Its high potential and key fundamentals have made Thailand the preferred production and distribution center for the food industry. According to Bank of Thailand [18] , the food industry was the second largest contributors to Thailand's economy, accounting for 23 % of the nation's Gross Domestic Product (GDP). In 2016, the value of Thai food exports increased by approximately 6 % to reach up to USD 27 billion and make Thailand to a prominent player on the global stage.
Food safety is among the most important aspects to control to enjoy a high competitive advantage as a food export nation. Most management systems intend to find new ways to reduce food contamination; for example by developing new methods of traceability, new technologies, and tools for risk management. The food supply chain is long from farm through agricultural ingredients additives and food manufacturing plant to table including the home, street vendors and restaurants. Inefficient strict controls with regards to food preparation, storage and display may be foremost in food-borne disease. In order to retain its position as the world's major food exporter, the Thai government has demanded that farmers and exporters understand the procedures of Good Agricultural Practices (GAP), the processing for food using Hazard Analysis and Critical Control Point (HACCP) and Good Manufacturing Practices (GMP) to reduce pollution of food products. This paper focuses on the link in the food supply chain that depicts the food processing processes in the factory with the importance of the value chain. The Thai government and factory management have been emphasizing training of farmers, factory employees, and scientists to improve their knowledge and skills to improve the eradication of poor food handling and manufacturing practices. Identifying the contribution of food to the Thai economy and the livelihood of Thai people, food safety can be defined as an essential tool to enhance Thailand's global export competitiveness. However, there is considerable evidence to indicate that good knowledge and skills can help but cannot completely eradicate the problem of food safety because food safety implementation and its performance are significantly contingent on other factors including firms' characteristics.
Consequently, foodborne illness has caused considerable economic and social burdens in terms of monetary and nonmonetary costs. Food borne diseases have caused severe private and public health problems for families and communities in both developed and developing countries. In Thailand, data from the Ministry of Public Health [28] indicated that more than 47,000 food poisoning cases occurred during the first five months of 2016 due to foodborne disease and its number was rising among the type of illness of Thai citizen. Training in food hygiene plays an important role for food workers and food controlling system for example in Europe. Moreover, the Regulation 852/2004 mandates all food handlers should have food hygiene training. In Thailand, food manufacturing firms are required to provide their food workers with knowledge and skills in food hygiene. However, the efficiency and effectiveness of the training system and implementation are still questionable.
Pitchiler et al. [16] stated that in Europe, 31% of foodborne illness was linked to catering in restaurants, cafes, pubs, bars, and hotels while 17% was associated with schools, kindergartens, and residential institutions. Other foodborne illnesses were associated with food manufacturing firms. In Thailand, there are no accurate data on this issue. However, food manufacturing firms usually have a large production system owing to the law of economies of scale. Therefore, they are likely to generate big negative impacts on people's public health because of contamination of large scale production regardless of how well and how long they have implemented food safety system in their firms. Hence, this study focuses on medium and large food manufacturing firms. To the best knowledge of the authors, there is no formal study relying on organizational knowledge and skills, managerial attitudes, and performances models of medium and large-scale food manufacturing firms in Thailand. Therefore, the principle analysis of this study is the organization. Hence, the objectives of this study were to understand the effects of organizational knowledge and skills, managerial attitudes, and performances (KAP) of food safety system among food manufacturing firms in Thailand and to detect the major elements determining food safety performance.
METHODS AND INSTRUMENTS
From October 2016 to June 2017, the characteristics, organizational knowledge and skills, managerial attitudes, and performances of food safety systems of food manufacturing firms were examined using a questionnaire survey. The questionnaire comprised of mainly multiple-choices questions that were formulated based on this KAP model in combination with characteristic organizational elements. Each questionnaire was answered by a chief quality assurance officer of the food manufacturing firm taking part in the survey. An identical approved questionnaire was delivered to 715 medium and largesized food manufacturing firms across Thailand. There were more than 4,000 medium and large-sized food manufacturing firms formally registered in the Bangkok metropolitan area and four other parts of Thailand. Stratified random sampling was based on the number of firms, firm size, and location. Three hundred and forty five firms completed questionnaires were returned of which three hundred and twenty six questionnaires were considered qualified for inclusion. Data were analyzed using SPSS software 17.0 version. Description analysis and ranking analysis were executed in order to demonstrate each factor in the study. Pearson correlation analysis was performed to assess differences in parametric elements and to analyze the association between organization -related data, organizational knowledge, managerial attitudes, and performances. Multiple regression analysis was carried out to explore the systematic relationship between organizational food safety performances (dependent variable) and other elements (independent variables) including organizational knowledge and skills, managerial attitudes, and firms characteristics (firm size, firm age, export orientation, and foreign ownership). The firms in this research had only two sizes which were "medium size" (sales between 50 and 199.999 million) and "large size" (sales more than or equal to 200 million). The differences in this study were determined to be statistically significant at p < 0.05 in all analyses.
The objectives of the questionnaire and its instructions verbally were explained to all respondents. All completed questionnaires were assigned a code enabling formal identification while keeping the respondents anonymous, which protected the right of respondents in all aspects. Moreover, the study was approved by the research committee of Technopreneurship and Innovation Management Program (TIP) at Chulalongkorn University.
The first part of questionnaire was composed of the organizational knowledge and skills regarding food safety in a workplace. There were 12 close-ended questions relating to food safety training, manual inputs, revision program, experiences, controlling systems, and 'buddy' system for new food handlers. All questions dealt with the level of knowledge, skills, and experiences of food manufacturing firms. At each firm, the chief food assurance officer was requested to show their level of agreement with each statement regarding organizational food safety knowledge and skills using a 7 point-Likert scale. Possible answers ranged from extremely agree (7), strongly agree (6), agree (5), not sure (4), disagree (3), strongly disagree (2), and extremely disagree (1).
The second part of the questionnaire comprised of managerial attitudes towards food hygienic measures. There were 7 close-ended questions relating to equipment support, willingness to support food safety systems, food safety engagement, and food safety risk perception. Seven questions regarding managerial attitudes towards food safety system were also created. The chief food assurance officers at each firm were requested to show their level of agreement to each statement using the 7 point-Likert scale used in the first part.
There were 7 close-ended questions relating to organizational food safety performance in the third part of the questionnaire. Chief food assurance officer at each firm was requested to show their level of agreement to each statement regarding entire picture of organizational food safety performances using the 7 point-Likert scale used in the first two parts. They included firms' possession of food safety standard ( e.g. GMP, HACCP, and ISO22000), the decline of customer complaints regarding food hygiene, customer satisfaction, the level of competitive advantages compared to their rivals, and increases in the quality of their delivery system. In addition, the final part of the questionnaire consisted of questions regarding organizational characteristics or the firm -related data, such as the age of the firm, firm size, export orientation/foreign exports, and foreign ownership/affiliation.
The questionnaire was designed to elicit data about the characteristics of the firm that were related to organizational knowledge and skills, managerial attitudes, and performances regarding food safety issues. Validity and clarity of the method was obtained from food scientists and food safety experts in several universities. The pre-test of the questionnaire conducted on the basis of simple random sampling technique to guarantee objectivity and clarity of participants' interpretation. A prestudy of this KAP model on 50 additional qualified firms on a pilot project was conducted to determine the reliability of each question with Cronbach's Alfa coefficient exceeding 0.80. By using item analysis, some questions in this study were revised to enhance their quality. The questionnaire was peer-reviewed and pilot-tested. Multiple regression analysis was used to test KAP model which had the organization as their unit of analysis, this was done to pinpoint variables influencing organizational food safety performance and the results are presented in the study.
RESULTS AND DISCUSSION
This study evaluated organizational knowledge and skills, managerial attitudes, and food safety performance of food manufacturing firms of medium and large size located in Thailand. A total of 326 valid questionnaires were obtained with a 48.25% response rate. The questionnaire reliability was tested and the Cronbach's alpha values for each question were in acceptable range (equal to or exceeding 0.85). 
Rank

K1
The firm has knowledgeable and skillful food safety experts.
5.54 (1.1214)
11
K2
The firm has a number of food safety trainings for workers.
5.60 (1.1475)
8
K3
The firm has formal food safety manual documents for workers to follow.
(1.224)
10
K4
The firm has a regular meeting about food safety issues. 
K6
The firm has a lot of workers with high level of knowledge and skills in food safety.
(1.219)
12
K7
The firm has an excellent food safety management system.
The firm has long duration experiences in food safety issues.
(0.994) 3
K9
Food safety control and assessment is one of the firm's strength.
5.71 (1.080) 3
K10
The firm has been conducting food safety and food quality assurance at the highest level.
5.78 (1.071) 2
K11
New workers always receive efficient and effective food safety training.
5.79 (1.093) 1
K12
The firm provides new workers with adequate knowledge and skills to cope with food safety problems. The firms' characteristics, such as size, age, export orientation, and foreign ownership, were collected during the study. These four main types of firms' characteristics were continuously variable. The data reflected the fact that respondents with medium size, with some export, and were 100% Thai ownership dominated the group. The average age of the firm was 22.16 years. 57.1% of respondents had export trading with partners and their average export sales were 27.98 million baht. The foreign ownership of the respondents ranged from 0 to 100% with the average foreign ownership of 12.43%
There were 12 statements (K1-K12) related to organizational knowledge and skills ("K & S" statements) that were used in this study. Each statement underwent food safety experts and was also pilot-tested to ensure its validity, understandability, and reliability. Cronbach's alpha values all exceeded 0.90 which indicated the high level of reliability of the "K" questions. In addition, Kolmgorov-Smirnov values of each "K" question surpassed 0.05 indicating normal distribution. The scores of these K & S statements ranged from 5.45 to 5.79 which indicated that the mean score of each statement was not significantly different (p=0.05) from an overall mean score of 5.636. The overall mean score of knowledge and skills was high because the respondents were from medium and large-sized firms that were likely to have more resources, higher competencies, and longer experiences regarding food safety issues. The highest-score (5.79) was for the K & S Statement "New workers always receive an efficient and effective food safety training."; whereas, the lowest (5.45) was for "The firm has a lot of workers with high level of knowledge and skills in food safety." 
A5
Top management always feels that food safety is one of the most important factors in food businesses.
6.02 (1.007)
1
A6
Top management always perceives that their engagement is very necessary for food safety performance.
(1.102) 7
A7
Top management is happy to be a good role model regarding food safety issues.
(1.140) 6
Total attitude average score 5.86
There were 7 valid statements (A1-A7) related to managerial attitudes ("A" statements) used in this study. All Cronbach's alpha values for "A" statements were more than 0.90 indicating significantly (p=0.05) higher level of reliability of these "A" statements. Kolmgorov-Smirnov values of each "A" statement surpassed 0.05 indicating normal distribution. The scores of these "A" statements ranged from 5.66 to 6.02 which indicated that the mean score of each statement was not significantly different (p=0.05) and the overall mean score was high at 5.86. The results indicated that medium and large-sized respondents had a good perception of their managerial attitudes towards food safety management system. The two "A" Statements that had the joint highest score (6.02) were "Top management always feels that food safety is one of the most important factors in food businesses." and "Top management always feels that food safety is very crucial." However, the "A" statement with lowest score (5.66) score was "Top management always perceives that their engagement is very necessary for food safety performance."
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Rank
P1
The firm has received a number of food safety standards, such as GMP. HACCP, ISO22000, and BRC.
6.17 (1.069) 1
P2
Customers' complaints regarding food safety declined continuously in the past 3 years.
5.55 (1.219)
6
P3
The rejection on delivered products declined continuously in the past 3 years.
4.74 (1.757) 7
P4
Customer satisfaction in on the rise in the past 3 years. 5.58 (1.022)
5
P5
The firm has strongly fulfilled the food safety system and its implementation.
(1.063) 2
P6
The firms' food safety management system is in the good shape that leaves its competitors behind. 
P7
In overall picture, the firm has an excellent competency in managing the food safety system.
(1.057) 4
Total average performance score 5.86
Performance ("P") statements consisting of 7 expert-approved and pilot-test sentences (P1-P7) were used in this study. Cronbach's alpha values for "P" statements exceeded 0.85 which indicated that they were in acceptable range (equal to or exceeding 0.80). Kolmgorov-Smirnov values of each "P" statement surpassed 0.05 indicating normal distribution. The lowest (4.74) and highest (6.17) scores of these "P" statements were significantly different (p=0.05) which indicated some successful targets were harder to achieve than others. The performance with the highest score was "the firm has received a number of food safety standards, such as GMP. HACCP. ISO22000, BRC." However, the "P" statement with the lowest score referred to was "The rejection on delivered products declined continuously in the past 3 years." The average performance score was as high as 5.86 indicating that the respondents' performance was good except for the fact that the rejection of delivered products were not on the decline. There were some significant (p<0.05) associations between firms related data. Firm age was positively correlated with firm size. It was indicated that the length of time firms have spent in their businesses led to business expansion (increased size of the firm). Export orientation was positively correlated with firm size and additionally, it was significantly (p<0.05) and positively associated with food safety performance. Managerial attitudes were also correlated with organizational knowledge and skills, and performance. In other words, firms with better managerial attitudes were likely to have better organizational knowledge and skills as well as higher levels of food safety performances. Unsurprisingly, respondents with higher organizational knowledge and skills were likely to have better food safety performance. Hint: *p<=0.05 **p<=0.01 ***p,=0.001 Table 6 shows the multiple regression of organizational food safety performance on some independent variables (firm age, firm size, foreign ownership, export orientation, organizational knowledge and skills, and managerial attitudes). The results indicated that only two main variables, organizational knowledge and skills and managerial attitude, positively and significantly affected organizational food safety performance at 99.99% confidence level (p<0.001). Of these two independent variables, the most highly influential determinants of organizational food safety performance were managerial attitudes towards food safety issues and organizational knowledge and skills, respectively. The model was valid from the high F-test score and could be used to explain organizational food safety performance of 51.5%. Surprisingly, firm characteristics, such as firm size, firm age, export orientation, and foreign ownership, did not significantly (P<0.05) determine food safety performance even though the coefficients of these four elements of firms' characteristics were positive as hypothesized.
DISCUSSION AND CONCLUSION
Discussion
The result of statistical analysis indicated that food safety performance in food manufacturing firms could be predicted by organizational knowledge and skills and managerial attitudes regarding food safety. Moreover, by observing standardized coefficients of the two independent variables, managerial attitudes towards food safety slightly played more important role than organizational food safety knowledge and skills. This findings are compatible with KAP model in food safety literature. However, a lot of academic papers with KAP model were generally conducted in a single factory using employees as unit of analysis and KAP model was generally tested in food service industry [0] [20] . Therefore, general KAP model was related to employee's knowledge, employee's attitude and employee's performance (personal level). Our research tried to examine food safety performance using a firm as unit of analysis (organizational level). We could learn that KAP model could be correctly implemented even in macro level which was organizational level and also in food manufacturing firms.
The research revealed that firm size, firm age, firm trade orientation, and foreign ownership did not significantly affect or promote food safety performance of food manufacturing firms even though the statistical results signified that there were positive relationship between food safety performance of the firm and these characteristics of the firm. The findings generally support the notion that regular food safety training is still important to the firm's food safety performance because food safety training could provide the firm's employees with food safety knowledge and skills. Another major powerful independent variable was managerial attitudes towards food safety. With the higher level of such positive attitudes towards food safety, the firm's managers would strengthen the degree and the likelihood they were going to support budget and all necessary equipment to ease food safety difficulties, to perceive food safety as priority, to perform as a role model, and to lead employees to comply with food safety rules and regulations. Therefore, managerial attitudes towards food safety significantly influenced the organizational food safety performance.
The research indicated that firms with high level of food safety knowledge and skills as well as high degree of good managerial attitudes towards food safety would have their food safety performance as a result disregarding size, age, foreign ownership, and export orientation. The findings were consistent with some previous research works such as food safety knowledge and skills [4] [24] . However, the findings were not consistent with some previous research studies such as firm size [19] [25] [26] and export orientation [27] .
Limitation of the Study
We used stratified random sampling technique in this research. However, due to resource and time limitation, finally there were 326 respondents answering the questionnaire. Also, we aimed to focus on only medium and large-sized manufacturing firms in Thailand. Thus, we were recommended to extend or expand the topic in the future research.
Future Study
Most of the studies which investigated the KAP model were largely conducted in the US, Europe, or major countries in Asia. Owing to various differences such as cultures, standard of living, social expectation, and technological advancement, it was difficult to generalize the findings to other countries. Many studies in the past were generally conducted using an employee as unit of analysis. However, this study is differently conducted with a firm as unit of analysis. As far as we know, this research was the first study that investigated the KAP model with a firm as unit of analysis in South East Asia. Food manufacturing sector in Thailand and South East Asia region is moving forward quickly in term of GDP and food safety plays a vital role in food industries. Therefore, it is worth conducting researches.
The study showed that organizational knowledge and skills as well as managerial attitudes regarding food safety significantly resulted in food safety performance in food manufacturing firms in Thailand. We propose that there shall be further research on this topic in any other countries in Asia. Moreover, it is worth examining to understand the effects of organizational knowledge and skills and managerial attitudes on food safety performance in food service industry. Given that the respondents in this research were selected from medium and large-sized food manufacturing firms, future research could embrace small-sized food manufacturing firms as extending group of future research target. Last but not least, we cordially hope that future research would bring a lot of benefits from the more understanding of food safety related to human issues for quality food safety management and its implementation.
Conclusion
The results conformed to the notions of the KAP model. Unlike almost all the studies conducted for evaluation of knowledge, attitudes, and practices based on an individual workers (micro perspective), this study focused on organizational knowledge, managerial attitudes and food safety performance, by focusing on the entire firm (macro perspective). Organizational knowledge and skills and good managerial attitude towards food safety are crucial aspects of generating a progressive food safety performance because food safety knowledge and skills, as well as managerial attitudes, may improvement food safety understanding, elevate managerial support, encourage the escalation in the level of workers' desirable behavior, decrease risk of foodborne disease, reduce flawed products, and satisfy customers' needs. We recognize the need for a more comprehensive study to evaluate the relationship between organizational knowledge and skills, managerial attitudes, and performances regarding food safety among food manufacturing firms in other nations. Pursuing in smaller-sized firms and in food service industry is also recommended. The results of this study indicate that there is a need for an organization to have food safety knowledge and skills in order to maintain food safety knowledge that leads to food safety performance. The results also suggest that positive managerial attitudes towards food safety are essential to achieve improved and high levels of food safety in food manufacturing firms.
